BACKGROUND: This study was performed to report the prevalence of lower urinary tract symptoms (LUTSs), bother and related quality of life (QOL) and health-seeking behaviour in men 40 years old or older in Singapore. METHODS: The study was a community-based, cross-sectional study targeting males 40 years and above in the township of Bedok North, Singapore. An interviewer-administered questionnaire inclusive of the International Prostate Symptom Score (IPSS) was used to score symptom severity objectively. RESULTS: There were a total of 644 respondents. In all, 16.5% of patients with LUTS had moderate-to-severe LUTS (IPSS X8). The prevalence of LUTS was found to be significantly associated with age, diabetes mellitus and hypertension. The impact on QOL because of LUTS was proportional to the severity of LUTS. Nocturia was associated with the most bother. Out of the respondents with moderate-to-severe LUTS, 71.7% of them did not seek help for their symptoms. CONCLUSION: The investigators thus conclude that LUTS is common in our population and has significant impact on QOL. However, o30% of patients with moderate-to-severe LUTS sought medical attention for symptoms. We believe that steps should be taken to increase public awareness and variability of treatment options to address this problem facing the growing number of elderly men in the population. Keywords: lower urinary tract symptoms; LUTS; prevalence; population-based; IPSS; health-seeking behaviour
INTRODUCTION
The complaint of lower urinary tract symptoms (LUTSs) is a common problem in elderly men worldwide. 1 They include a variety of storage, voiding and post-micturition symptoms indicative of lower urinary tract dysfunction. The presence of LUTS in older men is commonly attributed to BPH; other causes for these symptoms include overactive bladder, chronic prostatitis, prostate carcinoma and bladder calculi. Studies worldwide have shown that about one in five men aged 40 and above suffer from moderate-to-severe LUTS (International Prostate Symptom Score (IPSS) score X8).
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It is widely accepted that increasing age is a risk factor for the development of LUTS. 7 --10 Various lifestyle practices and medical conditions have also been associated with LUTS, including lack of physical activity, 11 --13 obesity, 12 smoking, 14 --16 alcohol consumption, 12, 14, 16 diabetes mellitus, 10,12 hypertension 9 and hyperlipidaemia. 9 The presence of LUTS often results in a poor quality of life (QOL). 4, 17 Of note, LUTSs have been shown to have a negative impact on work productivity, libido and emotional well-being. 10 However, despite relatively high reported levels of bother, many men with moderate-to-severe LUTS still do not seek medical advice for their symptoms. 3, 18, 19 The propensity to seek treatment for LUTS has been associated with increasing age, a poor QOL and overall severity of symptoms. 18 --22 Interestingly, it has been demonstrated that South Asian men in the United Kingdom are less likely to seek help for LUTS than their white counterparts, 23 implying that cultural differences may have a role in the decision to seek care.
In Singapore, only one community-based study on the prevalence of LUTS has been conducted, with 10% of men aged 40 and above found to have moderate-to-severe LUTS. 24 We sought to provide an update on this result, especially in light of Singapore's ageing population. Additionally, we aimed to delineate the clinical and lifestyle factors associated with LUTS in Singaporean men, to ascertain their QOL, and to characterize treatment-seeking behaviour for LUTS, which has not been reported among Singaporeans.
MATERIALS AND METHODS
The sampling frame encompassed 43 government-housing blocks within the Bedok North Township in Singapore. This township was selected as it was most representative of Singaporean men in terms of the distribution of age and ethnicity. In all, 23 residential blocks, comprising 3239 households, were randomly selected in a one-stage sampling method. Male residents aged 40 years and above were considered potential respondents, with the exclusion of those with significant cognitive impairment or speech deficit impairing communication. Our interviewers went door-to-door at the government-housing blocks, households where no response was attained after four attempts at four different times of the day were marked as not contactable and excluded from our study.
The study was carried out using an interviewer-administered questionnaire. A total of 35 trained medical students interviewed eligible men, and the text was standardized in English and Chinese. In Singapore, there are four ethnic groups---Chinese, Malays, Indians and Eurasians, and the first language of the population is English. As Chinese make up the majority of the Singapore population, the decision was made to have a Mandarin version of the questionnaire in addition to the English version. The questionnaires were not translated into Malay and Tamil, as most Singaporeans are proficient in English.
The questionnaire consisted of questions regarding the participant's demographics, past medical history, IPSS and questions on 'bother' associated with LUTS. The IPSS questionnaire was used to assess the severity of LUTS and the QOL because of urinary symptoms. 25 Our Mandarin questionnaire incorporated the validated Mandarin version of the IPSS (Mand-IPSS) for the Chinese population. 26 Respondents were classified into asymptomatic (0 points), or having mild (1 --7 points), moderate (8 --19 points) or severe (20 --35 points). To quantify 'bother' because of each symptom, each symptom (question 1 --7) was followed by question 8 of the IPSS, 'If you were to spend the rest of your life with your urinary condition the way it is now, how would you feel about that?'---in question 8, options 0 --2 were collectively grouped as 'satisfied', option 3 was 'equally satisfied and dissatisfied', options 4 --6 were collectively grouped as 'dissatisfied'. Bother was defined as patients who were 'dissatisfied' with their symptoms. This approach to bother was used in other studies to assess the bother of each urinary symptom. 27 The short form King's Health Questionnaire was incorporated into our questionnaire to assess respondent's overall QOL after suffering from LUTS. Respondents were asked six questions assessing the following domains---role limitation (ability to perform daily activities), physical limitation (ability to travel), social limitation (effects on social life), personal relationships (impairment in family life), emotional effects (depression) and sleep and energy (tiredness). Respondents were asked to grade the extent of limitation---not at all, slightly, moderate and a lot. 28, 29 In addition to the above questions, questions assessing community understanding of LUTS were also included in the questionnaire, this involved asking respondents where the location of the prostate was (using a diagram of the urinary tract) (Figure 1 ), associations with LUTS (cancer, food, BPH, weather, genetics and age), whether respondents felt that LUTS was abnormal, if it constituted a medical condition and if LUTS was treatable.
Questions assessing respondents' treatment-seeking behaviour were included---whether help had been sought, where from and reasons for not seeking care if applicable. Subjects were also asked to furnish information on lifestyle factors and medical history: physical activity, smoking, alcohol, diabetes mellitus, hypertension and hyperlipidaemia.
All data was analysed using the Statistical Package for Social Sciences (SPSS), version 17.0 (IBM, Chicago, IL, USA). The data set was manually checked until an error rate of 0% was achieved. Univariate analysis was first performed to examine the distribution of sociodemographic factors, symptom severity, symptom prevalence, QOL, treatment-seeking behaviour and medical co-morbidities of the study population. In view of the cross-sectional nature of the data set, bivariate analysis was then performed to determine the associations between factors to determine which factors were associated with LUTS and health-seeking behaviour. Prevalence ratios (PRs) were calculated during the bivariate analysis and PR41 indicates a higher probability of association, and PRo1 indicates a lower probability of association between factors. 95% confidence interval (CI) was used during the bivariate analysis to determine statistical significance, and a PR would be statistically significant if the CI does not cross zero. As bivariate analysis does not take into account the potential confounding effect of other variables, we further estimated the prevalence rate ratios with adjustment for confounding. They were adjusted for the following confounders---demographic factors (age, ethnicity, economic status) and, lifestyle factors (smoking, alcohol) and history of hypertension, diabetes mellitus, and hyperlipidaemia. We adopted stepwise regression using the proportional hazards model, a multivariate model because it allowed us to compute directly the adjusted prevalence rate ratios for the independent predictors retained in the final model. 30 Institutional Review Board approval was obtained before initiation of the study.
RESULTS

Demographics
Of the 3239 selected households in the sampling frame, 1232 were not contactable. Among the remaining 2007 households, there were found to be 1072 eligible men, of whom 425 (39.6%) declined to be interviewed, 644 (60.1%) responded and 3 (0.3%) were not sampled because of language difficulties. A total of 644 questionnaires were included in the final analysis.
The demographic characteristics of the 644 respondents aged 40 to 87 are detailed in Table 1 . The mean age of the study population is 56.5 years and the median is 55.0 years. Compared with the national population statistics from the 2010 population census, the study population had a higher proportion of elderly men, higher proportion of Malays and lower proportion of Indian respondents. The prevalence of diabetes mellitus, hypertension, smoking and alcohol consumption were higher compared with the Singapore 2010 Health survey. This is understandable as the Singapore 2010 health survey was based on males age 18--69 years old while our study population was from 40 to 87 years old.
Prevalence of LUTS and associated factors In our study population, 189 (29.3%) had no symptoms, 349 (54.2%) had mild symptoms (IPSS 0 --7), 93 (14.4%) had moderate symptoms (IPSS 8 --19) and 13 (2.1%) had severe LUTS (IPSS 20 --35). The prevalence of clinically significant LUTS (defined as moderate-to-severe LUTS or IPSS X8) was 106 (16.5%) of respondents ( Table 2) .
There was an increase in prevalence of clinically significant (moderate-to-severe) LUTS with age---7.0% in respondents aged 40 --49, 13.9% in those aged 50 --59, 19 .0% in 60 --69 years, 40.0% in 70 --79 years and 38.9% in 80 --89 years. The most prevalent Figure 1 . Diagram of the urinary tract from questionnaire.
symptom among respondents was Nocturia (53.0%), followed by Frequency (30.0%) (Figure 2 ).
For the most prevalent symptom Nocturia, respondents answered this question on the IPSS 'Over the past month, how many times did you most typically get up to urinate from the time you went to bed until the time you got up in the morning?' and varied in severity---1 time (31.4%), 2 times (13.4%), 3 times (5.7%), 4 times (1.4%) and 5 times (1.1%).
Diabetes mellitus (adjusted prevalence rate ratio (PRR) ¼ 1.787, 95% CI 1.022 --3.125) and hypertension (adjusted PRR ¼ 1.626, 95% CI 1.029 --2.570) were found to be significantly associated with moderate-to-severe LUTS after adjusting for the following factors where appropriate---demographic (age, ethnicity, highest-attained educational level and housing type) and lifestyle (hypertension, diabetes mellitus, hyperlipidaemia, smoking and alcohol).
QOL because of urinary tract symptoms The QOL question in the IPSS (question 8) was used to assess the impact on QOL because of the LUTS. In all, 10.1% of men with one or more LUTS were at least 'mostly dissatisfied' (IPSS QOL X4) with their QOL, and 70.3% reported at least some negative impact (IPSS QOL X1). In comparison, the subgroup with moderate-tosevere LUTS, 29.2% were at least 'mostly dissatisfied,' with 92.5% reporting at least some negative impact.
For the 106 respondents with clinically significant LUTS, respondents with 'a lot' of limitation in QOL---role limitation (4.8%), physical limitation (3.8%), social (2.8%), family (0.0%), emotional (2.8%), sleep and energy (4.8%).
'Bother' because of individual LUTS To quantify 'bother' because of each symptom, each symptom (questions 1 --7) was followed by question 8 of the IPSS, 'If you were to spend the rest of your life with your urinary condition the way it is now, how would you feel about that?'---in question 8, options 0 --2 were collectively grouped as 'satisfied', option 3 was 'equally satisfied and dissatisfied', options 4 --6 were collectively grouped as 'dissatisfied'. Bother was defined as patients who were 'dissatisfied' with their individual symptom.
The 'bother' of symptoms was closely associated with the severity of the LUTSs as bivariate analysis showed Po0.05 for all symptoms in relation to their 'bother'.
The LUTS with the most prevalent 'bother' was nocturia and incomplete emptying; 7.6 and 5.1%, respectively. Frequency and urgency closely followed with 5.0% each with 'bother' because of the symptom (Figure 2 ). No statistically significant associations were found between respondents' QOL scores and sociodemographic factors (including age, education level and socioeconomic status).
Treatment-seeking behaviour Treatment-seeking behaviour was defined as a respondent's selfdriven decision to seek for medical help for their LUTS. In our study, only 28.3% of those with moderate-to-severe LUTS sought help for their symptoms from a health-care provider---primary, secondary or tertiary care, western or traditional medicine. Of respondents who had not sought help, 68.4% stated that they felt it was not a problem, 9.2% thought it was a common problem, 6.6% thought it was age related and with the remaining citing reasons such as embarrassment or fear of diagnosis.
Regarding where the patients first went for a medical consultation for their symptoms, 50.0% of those with moderateto-severe LUTS first sought help at a tertiary care institution (public/private hospital), with 43.3% approaching a primary care physician (GP, polyclinic) and the remainder visiting a traditional medicine practitioner.
Our study also found that the 115 men with urgency (17.9%) were 3.7 times as likely to seek treatment for their symptoms as those without urgency (adjusted PRR ¼ 3.65, 95% CI 1.95 --6.85). Adjusted factors included demographic and lifestyles factors.
Treatment-seeking behaviour was found to be independently associated with 'bother' arising from the symptom of Nocturia for all severities (adjusted PRR ¼ 2.99, 95% CI 1.53 --5.85), and poor overall QOL (IPSS-QOL score X4) (adjusted PRR ¼ 2.87, 95% CI 1.32 --6.28). Socioeconomic status was not shown to be significantly associated with treatment-seeking behaviour.
Community understanding of the prostate and LUTS With regards to community understanding of the prostate, 270 (41.9%). of all respondents said that they knew where the prostate was, however, only 55.0% of these respondents who said they knew actually got the location correct on a diagram of the urinary tract (Figure 1) .
For community understanding of LUTS, we asked respondents what they felt were associations with LUTS---29.2% felt that cancer was associated, 48.6% felt that diet was associated, 47.0% found that BPH was related to LUTS, 45.3% blamed the weather, 32.0% said genetics had a part to play and 74.4% accurately linked LUTS to age. In all, 55.7% of respondents felt that LUTS was abnormal, and 72.5% felt that LUTS constituted a medical condition. 77.0% believed that LUTS was treatable.
DISCUSSION
This study provides an opportunity to better understand the prevalence of LUTS and the associated factors in our population. The recorded prevalence of clinically significant LUTS (moderate and severe IPSS scores) in respondents 40 years and above was 16.5% in our study demonstrates an increase in 6.5% from the previous 1994 Singapore-based study, which recorded a prevalence rate of 10.0%. 24 For comparison, the prevalence of clinically significant LUTS in males above 50 years is 20.7% in our study---this figure is lower than the age-specific prevalence quoted in other international studies. Males above 50 years in Sweden had a reported prevalence of 33.0% 3 and in Denmark, the prevalence documented was 28.0%, 19 The difference in agespecific prevalence of LUTS could be because these studies were conducted in developed countries with a higher proportion of elderly persons than in Singapore. However, our prevalence is comparable to our Asian counterpart, South Korea, where the agespecific prevalence of LUTS in males above 50 years was 23.3%. 6 In light of Singapore's fast-aging population, future studies here are likely to match currently quoted international age-specific prevalence.
Our study showed a close relationship between increasing age and the prevalence of LUTS. This is in keeping with other international studies performed---Olmsted County Study 31 performed in the United States documented the prevalence of moderate-to-severe LUTS was 26.0%, 33.0%, 41.0% and 46.0% in men in the fifth, sixth, seventh and eighth and older decades of life, respectively, and a Grecian study 22 stated that severity of LUTS increased with age (Po0.001). Our study also showed an independent relationship between diabetes mellitus and hypertension with the prevalence of LUTS. This corresponds to prior studies---diabetes mellitus 10, 12 and hypertension. 9 Coyne et al.
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and Parsons et al. 12 found that the presence of diabetes mellitus increased the risk of LUTS. Kok et al. 9 found that the use of calcium antagonists indicative of co-morbid hypertension increased the risk of LUTS. We did not find any association between the following factors---physical activity, obesity, smoking, alcohol and hyperlipidaemia, with the prevalence of LUTS.
There was also a close correlation with severity of LUTS and impact on QOL in our study. This was also documented by other investigators. 22, 31, 32 For our study population, Nocturia was the most bothersome symptom, followed by Incomplete Emptying, Frequency and Urgency. This contrasts with previous reports, which described Nocturia and Urgency to be most bothersome. 33, 34 Robert et al. 27 reported that Urgency was the most bothersome despite Nocturia being the most prevalent. The difference in findings could possibly be explained by differing societal factors. Being aware of which symptom is the most bothersome can enable health-care providers to offer various interventions at an earlier stage in the presence of symptoms associated with more bother (nocturia, frequency, urgency), even if total IPSS o8. This will ensure better overall QOL of patients. Using the short form King's Health Questionnaire, it was established that some patients with clinically significant LUTS had a lot of limitations in their domains, thus this shows that LUTS can potentially lead to poor QOL, and health practitioners should maintain awareness of QOL in patients, offering intervention where QOL is markedly affected.
A large proportion (71.7%) of our respondents with moderateto-severe LUTS did not seek help from a health-care provider. This finding is similar to prior studies performed in the United States, United Kingdom and Sweden where less than a third of participants sought help, 18 80% of respondents in a Danish study did not seek help. 19 From our study findings, most of the respondents had misunderstandings about LUTS and this could potentially lead to poor treatment-seeking behaviour. There can thus be more steps taken by health-care providers to educate the public about LUTS. With better understanding of their symptoms and interventional options, there will be an increase in healthseeking behaviour and thus earlier symptomatic relief for those suffering from LUTS. There can also be steps taken to implement informal screening using the IPSS questionnaire in primary care, this will enable early detection and potential early intervention for patients with LUTS.
We acknowledge that this study has several limitations. The cross-sectional nature of the study does not allow establishment of a temporal relationship of LUTS with the factors, allowing only associations. Additionally, bias may have been introduced into the sample population as a result of the one-stage random sampling used in the methodology. The number of participants, although relatively large, was also still inadequate to generate enough precision in the results.
In summary, the results of this study showed that LUTS are fairly common in our population, with age and the presence of diabetes and hypertension as a co-morbidity displaying the most significant associations. QOL is also affected in a large proportion of individuals with LUTS. However, only o30% had sought medical attention for the symptoms. As LUTS adversely affect the individual's QOL, increased public awareness and availability of treatment options are needed to address this problem facing the growing number of elderly men in the population.
